The Pythagorean Theorem 03/13/18

IWBAT understand the Pythagorean Theorem
more deeply.

The Pythagorean Theorem

Recall the parts of a triangle. In a right triangle, the side opposite
the right angle is called the
hypotenuse, here with length c.

N 8 @ The other two sides
are legs, here with

™ lengths aand b.

There is a special relationship between the lengths of the
legs and the length of the hypotenuse. This relationship
1s known today as the Pythagorean Theorem. A theorem
1s a conjecture that has been proved.

The Pythagorean Theorem

In a right triangle, the sum of the squares of the lengths
of the legs equals the square of the length of the
hypotenuse. If a and b are the lengths of the le o
and c is the length of the hypotenuse, then & e =

IWBAT understand the Pythagorean Theorem more deeply.



The Pythagorean Theorem
You are going to perform the Investigate on DG p. 462.

Paragraph Proof: The Pythagorean Theorem

You need to show that a> + b2 equals ¢? for the right triangles in the figure at left.
The area of the entire square is (a + b)? or a*> + 2ab + b% The area of any triangle

is (%)ab, so the sum of the areas of the four triangles is 2ab. The area of the
b quadrilateral in the center is (a> + 2ab + b?) — 2ab, or a* + b2

If the quadrilateral in the center is a square then its area also equals . You now
need to show that it is a square. You know that all the sides have length c, but

a you also need to show that the angles are right angles. The two acute angles in
the right triangle, along with any angle of the quadrilateral, add up to 180°. The
acute angles in a right triangle add up to 90°. Therefore the quadrilateral angle
measures 90° and the quadrilateral is a square. If it is a square with side length ¢,
then its area is c2. So, a> + b2 = ¢2, which proves the Pythagorean Theorem.

IWBAT understand the Pythagorean Theorem more deeply.

The Pythagorean Theorem
How can we prove that'thé Pythagorean Theorem doesn't
“apply to all triangles?

Obtuse angle: leg
‘boxes are too small to ‘
cover the third side

box

Acute angle: Leg boxes
are too big to just cover
the third side box

IWBAT understand the Pythagorean Theorem more deeply.



The Pythagorean Theorem

Exercises DG p. 465 #2-16 evens

IWBAT understand the Pythagorean Theorem more deeply.

The Converse of the Pythagorean Theorem 03/15/18

IWBAT discover the converse of the
Pythagorean Theorem



The Converse of the Pythagorean Theorem
Three positive integers that work in the Pythagorean
equation are called Pythagorean triples. For example,
8-15-17 is a Pythagorean triple because 8% + 15% = 172.

Here are nine sets of Pythagorean triples.

3-4-5 5-12-13 7-24-25 8-15-17
6-8-10 10-24-26 16-30-34
9-12-15

12-16-20

© Choose any of the black triples to measure out in
centimeters on your paper as line segments.
Construct a triangle from this set of segments.
What 1s the largest angle?

© Repeat with another triple.

O State your results as a conjecture.

IWBAT discover the converse of the Pythagorean Theorem

The Converse of the Pythagorean Theorem

Converse of the Pythagorean Theorem
If the lengths of the three sides of a triangle satisfy the
Pythagorean equation, then the triangle o & vE: {7 e

IWBAT discover the converse of the Pythagorean Theorem



The Converse of the Pythagorean Theorem
Proof: Converse of the Pythagorean Theorem
Conjecture: If the lengths of the three sides of a triangle work in the
Pythagorean equation, then the triangle is a right triangle.
Given: a, b, ¢ are the lengths of the sides of AABC and a® + b? = ¢?
Show: AABC is a right triangle

Plan: Begin by constructing a second triangle, right triangle DEF (with 2F a
right angle), with legs of lengths a and b and hypotenuse of length x. The

plan is to show that x = ¢, so that the triangles are congruent. Then show that
2C and £F are congruent. Once you show that £C is a right angle, then
A ABC is a right triangle and the proof is complete.

Critique this plan in writing to be turned in.
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IWBAT discover the converse of the Pythagorean Theorem

The Converse of the Pythagorean Theorem

Exercises DG pp. 470-471 #2-14 evens

IWBAT discover the converse of the Pythagorean Theorem



Radical Expressions 03/16/18

IWBAT simplify and multiply square roots and
radical expressions.

Radical Expressions 03/16/18
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IWBAT simplify and multiply square roots and radical expressions.
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IWBAT simplify and multiply square roots and radical expressions



Radical Expressions

Exercises DG p. 474 #1, 3, 5, 6, 12, 18

IWBAT simplify and multiply square roots and radical expressions.

Two Special Right Triangles 03/19/18

IWBAT
® discover the relationships among the lengths of
the sides of a 45-45-90 triangle and a 30-60-90
triangle, and
® practice simplifying square roots.



Two Special Right Triangles
What kind of triangle is this?
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Isosceles Right Triangle Conjecture
In an isosceles right triangle, if the legs have length 1,
then the hypotenuse has length _ { 13’

IWBAT discover the relationships among the lengths of the sides of a 45-45-90
triangle and a 30-60-90 triangle, and practice simplifying square roots.

Two Special Right Triangles

< If you fold an equilateral triangle along one of
its altitudes, the triangles you get are
30°-60°-90° triangles. A 30°-60°-90° triangle is
half an equilateral triangle, so it also shows
up often in mathematics and engineering.

30°

A 30°-60°-90° triangle

IWBAT discover the relationships among the lengths of the sides of a 45-45-90
triangle and a 30-60-90 triangle, and practice simplifying square roots.



Two Special Right Triangles
w What do we know about this triangle?
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IWBAT discover the relationships among the lengths of the sides of a 45-45-90
triangle and a 30-60-90 triangle, and practice simplifying square roots.

Two Special Right Triangles
30°-60°-90° Triangle Conjecture
In a 30°-60°-90° triangle, if the shorter leg has length a, then

the longer leg has length @ a3 and the hypotenuse has
length o

Use the Pythagorean Theorem to prove that this
relationship is true for any 30°-60°-90° triangle.
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IWBAT discover the relationships among the lengths of the sides of a 45-45-90
triangle and a 30-60-90 triangle, and practice simplifying square roots.



Two Special Right Triangles

Exercises DG p. 477-478 #1-11 all
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IWBAT discover the relationships among the lengths of the sides of a 45-45-90
triangle and a 30-60-90 triangle, and practice simplifying square roots.

Story Problems 03/20/18

IWBAT apply the Pythagorean Theorem and
its converse to story problems.



Story Problems
What is the longest stick that will fit inside a
24-by-30-by-18-inch box?
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IWBAT apply the Pythagorean Theorem and its converse to story problems.

Story Problems

Exercises DG p. 482-483 #1-5 all

IWBAT apply the Pythagorean Theorem and its converse to story problems.



Distance in Coordinate Geometry 04/03/18

IWBAT discover the Pythagorean relationship on
a coordinate plane, derive the equation of a circle
from the distance formula, and use the distance
formula to solve problems.

Distance in Coordinate Geometry
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With a partner, perform Investigation 1 on pp. 486-487.
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IWBAT discover the Pythagorean relationship on a coordinate plane, derive the equation
of a circle from the distance formula, and use the distance formula to solve problems.



Distance in Coordinate Geometry
What if the points are too far apart to plot? How will

you flnd the distance between them then? . J )f )
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IWBAT discover the Pythagorean relationship on a coordinate plane, derive the equation
of a circle from the distance formula, and use the distance formula to solve problems.

Distance in Coordinate Geometry

Distance Formula
The distance between points A(x;, y1) and B(xs, y2) 1s given by

aBy=( V(o )
or AB=\/()<\Q)<L )2+(}/\,3\/Z )2

Find the distance between A (8 15) and B (-7, 23)
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IWBAT discover the Pythagorean relationship on a coordinate plane, derive the equation
of a circle from the distance formula, and use the distance formula to solve problems.



Distance in Coordinate Geometry
Write the equation for the circle W1th the center (5, 4)
and radius 7. @r%) - = (X X))t
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Complete Investigate 2 on p. 488.
a. Center = (1, —;) r= 8 b. Center = (0,2),r =6
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IWBAT discover the Pythagorean relationship on a coordinate plane, derive the equation
of a circle from the distance formula, and use the distance formula to solve problems.

Distance in Coordinate Geometry

Equation of a Circle
The equation of a circle with radius r and center (h, k)

is(x-_h )+ (y-L)Y=_r 2
Xk yr=it (ot #e orign)

Exercises p. 489 #1-10

IWBAT discover the Pythagorean relationship on a coordinate plane, derive the equation
of a circle from the distance formula, and use the distance formula to solve problems.



Perimeter & Area via the Distance Formula 04/05/18

IWBAT calculate the perimeter and area of
polygons on the coordinate plane by using the
distance formula.

Perimeter & Area via the Distance Formula
Find the area of the shaded region.

a. b.

IWBAT calculate the perimeter and area of polygons on
the coordinate plane by using the distance formula.



Perimeter & Area via the Distance Formula
Consider a triangular region in the plane with vertices

0(0,0), A(5,2), and B(3,4). What is the perimeter of the
triangular region? What is the area of the triangular region?

y

Iot
Process 1: find the area using A=(b*h)/2 and an altitude.

Process 2: find the area using a different method.
IWBAT calculate the perimeter and area of polygons on

the coordinate plane by using the distance formula.

Perimeter & Area via the Distance Formula

Process 1: find the area

using A= (b*h)/2 and an %

altitude.
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IWBAT calculate the penmeter and area of polygons on
the coordinate plane by using the distance formula.



Perimeter & Area via the Distance Formula
Process 2: find the area

using a different method.
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IWBAT calculate the perimeter and area of polygons on
the coordinate plane by using the distance formula.

Perimeter & Area via the Distance Formula
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Given the triangle below, what is its area?
What 1s i1ts perimeter?

d (uZHH/ij(B %;Zf :W
B g e 5T

s AR A
G+ T 5T~ N

IWBAT calculate the perimeter and area of polygons on
the coordinate plane by using the distance formula.



Perimeter & Area via the Distance Formula
Find the area of these polygons.
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IWBAT calculate the perimeter and area of polygons on
the coordinate plane by using the distance formula.

Perimeter & Area via the Distance Formula
Challenge: Find the area and perimeter
of this polygon.
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IWBAT calculate the perimeter and area of polygons on
the coordinate plane by using the distance formula.



Perimeter & Area via the Distance Formula

Find the perimeter and area of the polygons in
exercises p.370-371 #1-3 and area of #4 & 5.

IWBAT calculate the perimeter and area of polygons on
the coordinate plane by using the distance formula.

What should be in your notebook as of today:
Exercises DG p. 465 #2-16 evens
Exercises DG pp. 470-471 #2-14 evens
Exercises DG p. 474 #1, 3, 5, 6, 12, 18
Exercises DG p. 477-478 #1-11 all
Exercises DG p. 482-483 #1-5 all
Exercises p. 489 #1-10

Exercises p.370-371 #1-3 and #4 & 5



Completing the square 04/09/18

IWBAT complete the square to convert an
equation for a circle into standard form in

order to be able to identify the center and
radius of that circle.

Completing the square

(_]
e .—5 | . R
XH6x—3=0 O rnrrC
) s P @ - 0%
& e == L o
(X 4,_('LQ»’4 {j g)w(J =S (/H(;
/ E e aw
L X+ f) ) _\EB "
) N JA/\/_ s §57
{ = o (- O
A (X t5)

IWBAT complete the square to convert an equation for a circle into standard
form in order to be able to identify the center and radius of that circle.



Completing the square
(MHD%*C/@ x +18x+y —18y =0

£oslt Ny e
@@zﬁ%a e el Yeg

+%
6@0W e

IWBAT complete the square to convert an equation for a circle into standard
form in order to be able to identify the center and radius of that circle

Completing the square
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IWBAT complete the square to convert an equation for a circle into standard
form in order to be able to identify the center and radius of that circle
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Pp. 496-498
#1,2,4,7, 8,13, 14, 19, 25



